AnCrpA, a cAMP receptor protein, regulates nif-related gene expression in the cyanobacterium Anabaena sp. strain PCC 7120 grown with nitrate.
Target genes for a cAMP receptor protein, AnCrpA, were screened using an Anabaena oligonucleotide microarray and real-time quantitative reverse transcription polymerase chain reaction (RT-PCR) analysis. Several gene expressions, including some involved in nitrogen fixation, were downregulated in the ancrpA disruptant when cells were grown with nitrate. Electrophoretic mobility shift assays (EMSAs) revealed that AnCrpA bound to the 5' upstream region of nifB, all1439, hesA, all5347, hglE and coxBII in the presence of cAMP, and all of them are related with nitrogen fixation. A possible AnCrpA-binding site in the 5' upstream region of nifB was predicted using hidden Markov model (HMM) software based on the result of in vitro selection of AnCrpA-binding sequences, and the binding was confirmed by EMSA. Thus, AnCrpA regulates the expressions of gene clusters related to nitrogen fixation in the presence of nitrate.